This review updates earlier work by including prospective studies published within the past five years and extends earlier work by inclusion of studies with late follow-up. Addition of some recent large studies to this review brings the combined number of participants in the meta-analysis to more than five times higher than in the latest review (Smid et al, 2009) .
Post-traumatic stress disorder (PTSD) is a mental disorder defined by intrusive recollections, avoidant behavior, and hyperarousal following the experience of a horrifying traumatic event. The PTSD diagnosis was introduced in the aftermath of the Vietnam War in the third edition of the American Diagnostic and Statistical Manual of Mental Disorders (DSM-III) [for a review, see (1) ] . In Europe, the disorder was initially considered a phenomenon related to the Vietnam War and it took several years before the diagnosis was included in the World Health Organization's International Classification of Diseases [(ICD-10 (2)]. A fourth disease criterion, social disability, was added to the DSM-IV criteria published in 1994 (3), but is not included in ICD-10 (2). The criteria will be revised in the ICD-11 (4) .
PTSD is not only defined by specified symptoms but -unusually for any psychiatric disorder -also by its presumed cause: an unusual and horrifying psychological experience. The diagnostic entity has emerged based upon numerous follow-up studies of traumatized populations (5) , but the changing criteria over the past 30 years reflect ongoing discussions about the nature of the disorder (5) . Since the vast majority of the voluminous PTSD literature is comprised of uncontrolled studies without appropriate reference groups, the causal link between the exposure (the horrifying traumatic event) and the outcome (the disease) is based upon the specificity of some of the symptoms and the apparent temporal link between symptoms and trauma. In DSM-III/IV and ICD-10, this is arbitrarily specified as 1-6 months after the triggering event.
The concept of delayed-onset PTSD was introduced in the original 1980 criteria, largely based on the impression that this was a common phenomenon amongst returning US Vietnam veterans, even though the evidence for this, as indeed for the rest of the criteria for PTSD, was lacking (6) . Delayed-onset PTSD, diagnosed >6 months after the traumatic event or termination of a long-term exposure, has in particular been described among war veterans who develop symptoms during the years after returning home from war (7) (8) (9) (10) (11) (12) . Some of the PTSD symptoms such as disability (distress at a level causing impairment of social or occupational functioning), numbing and hyperarousal (sleep disturbance, irritability, hypervigilance, and cognitive problems) are non-specific complaints common in the general population. Therefore the lack of appropriate reference groups in descriptive studies of PTSD becomes a fundamental methodological issue -in particular as time from traumatic event to development of symptoms increases. This may partly explain why some researchers have doubted the existence of delayed-onset PTSD (13) (14) (15) and that delayed-onset PTSD has not yet been included in the International Classification of Mental Disease.
Determining the occurrence of delayed-onset PTSD has obvious implications for follow-up of trauma victims, treatment, and compensation. So far the issue of delayedonset PTSD has been addressed in two systematic reviews (16, 17) . In 2007, Andrews et al (16) reviewed 10 casestudies and 19 studies with retro-or prospective data on the development of delayed-onset PTSD and emphasized the need to distinguish between (i) cases where PTSD symptoms start during the first months following a traumatic event, but the full PTSD syndrome fulfilling all DSM criteria only becomes manifest >6 months (exacerbated PTSD) and (ii) cases where the very first symptoms of PTSD start after a silent asymptomatic period of ≥6 months with delayed development of the full PTSD syndrome (true delayed-onset PTSD). The authors concluded that the former commonly accounts for some 40% of military and 15% of civilian cases, while true delayedonset PTSD is rare. This conclusion is corroborated by a meta-analysis of 24 prospective studies with repeated examinations performed 1-6 months and >1 year after the traumatic event (17) . Smid et al's review included papers published before April 2008 and observed delayed-onset PTSD in 25% (95% CI 23-27) of all PTSD cases, but few developed the disorder without early sub-threshold PTSD symptoms.
The present review updates earlier work by including prospective studies published within the past 5 years and extends earlier work by inclusion of prospective studies with late baseline examinations. Because of the inclusion of some recent large studies in our review, the combined number of participants in this meta-analysis is more than five times higher than in Smid et al's latest review (17) . The objective of the present review was to estimate the proportion of delayed-onset PTSD and examine if it is associated with the type of traumatic event, type of population, and presence of sub-threshold PTSD symptoms during the initial months after the trauma.
Methods

Eligibility criteria
This review includes studies on adult populations exposed to horrifying traumatic events (ie, disasters, war zone conflicts, accidents, serious disease, or military combat). A comparison group of non-exposed was not requested. The outcome is the point prevalence of PTSD defined according to the DSM-III, DSM-IV, or ICD-10 criteria. Only prospective studies with at ≥2 PTSD assessments following the traumatic event(s) qualified for inclusion. We excluded studies with <25 participants because risk of recruitment bias was considered high.
Literature search
Eligible studies were identified through systematic searches in PubMed, EMBASE, and PsycINFO.
Only peer-reviewed, full, original papers published in English were accepted. Search steps and terms are detailed in figure 1 . We first performed a restricted search covering the entire period 1 January 1980 through 30 March 2013 and then a broad search covering the past two years only. The restricted search only retrieved studies explicitly addressing delayed-onset PTSD while the broad search retrieved prospective follow-up studies in general (see figure 1 for details) . Following this strategy, we identified 25 papers of which 4 were identified by the broad search. In addition, we found 14 papers from searching references in papers and reviews retrieved by the systematic search. A total of 39 studies were eligible for inclusion into the review. In 29 studies, the first baseline examination was performed 1-6 months after the trauma or the end of a potentially traumatic period (13, and in 10 studies, the baseline examination was performed >6 months after the trauma (9, 10, (46) (47) (48) (49) (50) (51) (52) (53) , see figure 2. Five studies included in the Smid et al (17) review were not included in the present study (two addressing children and adolescents, two with <25 participants and one in Polish), while three other studies published before 2009 were added (21, 25, 28) .
Data extraction
Two authors independently extracted data using a data extraction sheet containing the following information for each study: first author, country of origin, population characteristics, [age (mean, standard deviation, range), % male, % ethnic minority], trauma characteristics, PTSD diagnostic tool, number of assessments (months after event), and number of eligible, examined and diagnosed subjects.
Definition of outcome
We labeled PTSD diagnosed by telephone or face-toface interview by clinicians or trained interviewers as clinical PTSD. PTSD classified by self-reports based on the often-used PTSD checklist (PCL), a 17-item questionnaire, or similar instruments were labeled probable PTSD. PTSD symptoms based on self-reports with sum scores across all symptoms rather than the defining symptom-clusters were used to define possible PTSD. This latter approach was assumed to have the lowest specificity compared to the clinician-administered PTSD scale (CAPS), a psychiatric interview that is often used as the gold standard for PTSD diagnosis (55). If not otherwise specified, sub-threshold (or partial) PTSD defines individuals meeting the DSM-B criteria (intrusive memories) and either the C (avoidance and numbing) or D (hyperarousal) criteria -but not both. Finally, delayed-onset PTSD defines persons who develop the full PTSD syndrome according to DSM-III/IV or ICD-10 criteria between a baseline assessment taking place after the traumatic event and a follow-up assessment taking place ≥6 months later (figure 2).
Quality assessment
In order to provide a transparent evaluation of the epi- demiological evidence, we systematically assessed completeness of reporting and potential bias, respectively.
To assess completeness of reporting, we applied a modified version of van der Windt et al's (54) checklist, which has been used in several recent systematic reviews (55) (56) (57) . This approach does not result in "quality" scores, which are discouraged in systematic reviews (58) , but describes the degree to which a paper provides essential information on key study characteristics. Each publication was evaluated for completeness of reporting by an assessment of study design, sampling procedure, inclusion and exclusion criteria, response rates, description of the traumatic event, ascertainment of outcome, and statistics. We evaluated whether the paper provided essential details of each of these characteristics and assigned a value of 1 if the criterion was fulfilled and 0 if not. This evaluation is not an assessment of whether the various study characteristics (such as design, sampling etc) are more or less appropriate given the objective of this paper but rather the completeness of the provided information. Giving equal weight to each of the 7 characteristics, we considered completeness of reporting sufficient if the sum of the 0/1 scores was ≥5.
For assessment of bias we identified the most important threats to the validity of PTSD prevalence in prospective studies and distinguished between bias likely to result in inflated and deflated estimates, respectively (56) . If participation in the baseline survey or subsequent follow-up surveys is dependent on presence of PTSDlike symptoms, PTSD prevalence rates are most likely biased towards too high values. We evaluated the risk of this recruitment and/or attrition bias by considering response rates (low primary response rate and/or high attrition related to likely bias). We did not identify bias that would systematically result in deflated prevalence rates. General limitations of studies mapping the population occurrence of PTSD are outlined in the discussion. Six authors evaluated the papers independently and at least two researchers evaluated each paper. Disagreements were resolved by the last author of this review.
Data analysis
The primary outcomes are the prevalence of PTSD and delayed-onset PTSD and the proportion of delayedonset PTSD relative to all identified cases of PTSD during rounds of follow-up. The prevalence of PTSD at each round of follow-up was calculated as the number of PTSD cases divided by all examined persons at that round. The prevalence of delayed-onset PTSD was defined as the number of persons fulfilling the PTSD criteria at one but not the preceding round of follow-up (new cases of PTSD since last examination) divided by all examined persons at that round. The proportion of delayed-onset PTSD was defined as the number of persons with delayed-onset PTSD divided by all PTSD cases identified during follow-up. To account for loss to follow up, we also computed an adjusted proportion of delayed-onset PTSD by multiplying observed cases by the inverse participation rate at follow-up. This approach assumes that loss to follow-up is independent of PTSD status. Studies with more than one follow-up examination contributed with two or more sets of PTSD estimates (prevalence of PTSD and delayed-onset PTSD and proportion of delayed-onset PTSD).
We computed the average prevalence of PTSD and delayed-onset PTSD and the proportion of delayed-onset PTSD across all studies using random effect meta-analyses, where the contribution from each study is weighted by the inverse variance. Individual study proportions are reported with exact binomial confidence intervals and pooled estimates were back-transformed to the original scale (59) . One study (15) reported zero cases of delayed-onset PTSD and a continuity correction was applied by adding 0.5 to frequencies of events as well as non-events before logit transformation of proportions.
Heterogeneity between studies was evaluated by the I 2 statistic, and funnel plots of the standard error against effect size was used to examine possible publication bias (60) .
In sensitivity analyses, a meta-regression model was used to assess if the overall occurrence of delayed-onset PTSD depends on (i) low completeness of reporting and/ or likely bias, (ii) diagnostic criteria (clinical ascertainment, yes/no) and (iii) baseline examinations within 6 months (yes/no) (60) .
In subgroup analyses, we present and compare estimates of delayed-onset PTSD in subgroups defined by the type of population (traumatized in relation to professional activity, yes/no) and by the type of trauma. The latter was defined by five trauma categories (natural disaster, terrorism, accident, injury/disease, and military combat/deployment). Moreover, we grouped studies into study populations with extended exposure and/or bereavement after the traumatic event (refugees, displaced after hurricanes, injured after accidents, serious disease) and study populations with less likelihood of persistent exposure after the initial traumatic event (not physically injured in accidents or terroristic acts and with unlikely loss of beloved ones, deployed soldiers). The mutually adjusted effects of these study-level variables on the proportion of delayed-onset PTSD were evaluated via meta-regression. Presence of sub-threshold symptoms during the initial post-traumatic period (yes/ no) was only reported in eight studies and therefore not included in meta-analyses.
All analyses were carried out in the R statistical software using functions metaprop and rma.uni in R-packages meta and metafor (61) (62) (63) .
Results
Characteristics of studies
We included 39 prospective studies with a total of 30 210 participants that provided ≥2 point prevalences of PTSD after exposure to a traumatic event or following discontinuation of a potentially traumatic experience during military deployment ( figure 1 and table 1) . Only eight studies provided data on the presence of subthreshold PTSD symptoms during the initial six months (9, 14, 18, 19, 28, 37, 48, 53) .
The majority of studies were performed in Europe and the United States and more studies have been undertaken in recent compared to earlier years (table 2) . The average number of participants was 775 but 3 studies enrolled >2500 persons (18, 38, 48) . Exposure to terrorism was the traumatic event most often studied, followed by technological disasters and accidents, military deployment, injury (and disease), and natural disasters (table 2). The percentage of participants relative to all eligible at baseline was recorded in 24 studies with a median participation rate of 75% (range 5-100%). The average loss to follow-up from one round to the next was 11% (range 0-35%).
Completeness of reporting and bias
Completeness of reporting was considered high in 27 of the 39 studies (sum score 7/7 in 12 studies and 6/7 in 15 studies), but selection bias towards too high prevalence rates was likely in 18 studies because recruitment in the baseline examination and participation in followup rounds may not have been independent of PTSD symptoms (23, 25-28, 30, 32, 34, 37, 40, 42, 44, 45, 47, 49, 51, 52) .
Prevalence of PTSD and delayed-onset PTSD
The overall weighted average baseline prevalence of (clinical, probable, and possible) PTSD was 19.7% [95% confidence interval (95% CI) 15.8-24.2%, I
2 =0.90, P<0.001] with very large variation across studies (table 2) and the corresponding prevalence of delayed-onset PTSD was 5.6% (95% CI 4.3-7.3%, I
2 =0.91, P<0.001).
Proportion of delayed-onset PTSD
The proportion of delayed-onset PTSD relative to all identified PTSD cases was on average 24.5% (95% CI 19.5-30.3%, I 2 =0.94, P<0.001), with a wide dispersion across individual studies (table 3, figure 3 ). Slightly higher rates were obtained in analyses accounting for loss to follow-up (weighted prevalence 25.9% (95% CI 20.6-32.0%, I
2 =0.94, P<0.001) and a somewhat lower prevalence in an analysis restricted to the subset of 20 studies with complete reporting and less likely selection bias (weighted average 21.6% (95% CI 15.8-28.8%, I 2 =0.94, P<0.001).
The proportion of delayed-onset PTSD was equivalent in studies with early (1-6 months after the trauma, N=29) and late (>9 months after the trauma, N=10) baseline examination. The proportion of delayed-onset PTSD was non-significantly lower in the 15 studies applying clinical ascertainment of the PTSD diagnosis [weighted average 20.9% (95% CI 15.9-27.2%, I 2 = 0.68, P<0.001)] in comparison with studies using questionnaire reports. In the subset of 10 studies with baseline examination >6 months after the traumatic event, the overall prevalence of PTSD declined with time from the traumatic event. Since the prevalence of delayed-onset PTSD was rather constant across time, the proportion of all identified PTSD cases with delayed-onset PTSD increased with time (table 4) .
Determinants of the proportion of delayed-onset PTSD (subgroup analyses)
Type of population. The average proportion of delayedonset PTSD was significantly higher in populations of military personnel and professionals (firefighters, rescue workers, utility workers, and police) than among civilians. The weighted average was 37.6% (95% CI 28. 
Type of traumatic event.
A comparison of the types of traumatic event (table 3) showed significant differences, with the group exposed to military combat/deployment having a dramatically higher average proportion of delayed-onset PTSD cases compared to other trauma groups. All subgroup estimates are shown in the forest plot in figure 3 . The extended trauma group included 19 studies with 8363 participants and the non-extended group included 20 studies with 21 847 participants. The weighted proportion of delayed-onset PTSD relative to all identified PTSD cases during follow-up was 21.5% (95% CI 17.0-26.7, I 2 =0.78, P<0.001) in the group with persistent trauma and 27.7% (95% CI 20.4-36.3, I 2 = 0.96, P<0.001) in the group without persistent trauma. This difference is non-significant.
A meta-regression model including all covariates related to methodology (baseline survey before or after six months, completeness of reporting, bias, and diagnostic tool), demographics and trauma characteristics (type of population and type of trauma) reduced heterogeneity, which, however, was still substantial (I 2 =0.83, P<0.001). Funnel plot inspection did not lead to concerns about small studies systematically reporting a higher proportion of delayed-onset PTSD.
Sub-threshold PTSD symptoms
Only 8 of the 39 studies in this review provide informa- a Number of participants enrolled into the baseline survey (later than one month after the event).
tion about sub-threshold symptoms during the initial post-traumatic period. First, firefighters in New York City had ongoing exposure to dead bodies and body parts several months after the collapse of the World Trade Center towers (18) . In this professional group with extended exposure, only 8.2% (N=32) of all delayed-onset PTSD cases (N=391) did not have sub-threshold symptoms at the baseline examination taking place three months after the disaster. Second, a large survey of non-rescue disaster workers at NYC 9/11 (disaster recovery utility workers assisting in clean-up and utility service restoration) also reported few delayed-onset PTSD cases without initial sub-threshold PTSD symptoms (3 of 28 delayed-onset PTSD cases, 10.7%) at earlier follow-up waves (48) . Third, four smaller studies did not report any cases of delayed-onset PTSD without prior sub-threshold PTSD symptoms. Two of these addressed motor vehicle accident victims with 1-3 years of follow-up (19, 28) , one study involved subjects involved in a mass shooting episode (37) and one addressed civilian employees that were exposed to the US Embassy bombing in Nairobi (53) . Fourth, contrary to the above six studies, a large prospective cohort study of UK military personnel identified newly onset PTSD that developed during 40 months after the baseline examination, which was undertaken 6-60 months after return from deployment. Although the risk of delayed-onset PTSD was much higher among men with sub-threshold PTSD at the first examination in comparison with men without PTSD symptoms [odds ratio (OR) 10.2, 95% CI 4.9-21.1, our calculation], 73% (N=32) of all delayed-onset PTSD cases (N=44, 3.5% of all 1397 participants) had no initial sub-threshold symptoms (9) . Finally, an Australian study of 834 randomly selected patients with injuries, mostly following motor vehicle accidents reported that 22 of 39 patients (65%) with delayed-onset PTSD after one year had minimal PTSD symptoms 3 months after the accident (39) .
Severity of the traumatic exposure.
Only four studies provided data on the risk of delayed-onset PTSD rela- tive to indicators of the severity of the traumatic exposure and highly heterogeneous definitions of exposure preclude meta-analysis. Here we provide descriptive information from these studies. Among firefighters, time of arrival at the World Trade Center (WTC) scene after the 9/11 attacks was related to risk of developing PTSD including delayed-onset PTSD (18) . Those firefighters that arrived first are assumed to experience the most intense fear and horror and had the highest risk of delayed-onset PTSD. In a large UK cohort of military personnel, events related to combat exposure ("in a combat role during deployment", "thought might be killed", "discharged weapon") and history of depression predicted development of delayed-onset PTSD (as well as normal-onset PTSD), while relationship breakdown and leaving the military did not (9) . In this study, the baseline examination took place up to 5 years after returning from deployment. In a random sample of adults living in New York City on 9/11 2001, the number of WTC-related events was related to the risk of PTSD, but not to the risk of delayed-onset PTSD (64) . Finally, Sungur and Kaya (43) observed a higher prevalence of delayed-onset PTSD among survivors saved from a burning hotel in Sivas, Turkey, compared to two other groups assumed to experience less traumatic exposure. This study only included 79 participants (43) .
Discussion
This systematic review updates and extends a previous meta-analysis (17) by almost doubling the number of included papers and including five times more participants. In particular, several large longitudinal and population-based studies of US and UK military personnel and of citizens and professionals exposed to the 9/11 terror attacks adds to this new knowledge base (9, 18, 47, 48, 64) . Across all 39 prospective studies encompassing some 30 000 participants, the occurrence of delayed-onset PTSD was ascertained by interview or questionnaire in 7% at some timepoint during followup and among some 25% of these cases the onset was delayed ≥6 months.
Comparison with the literature
Our results corroborate findings in an earlier review based upon group-as well as case-reports (16) and a systematic review applying the same methodology as ours (17) . Military personnel, firefighters, rescue workers, and police tended to have a lower absolute prevalence of PTSD, but a significantly higher proportion of delayedonset PTSD in comparison with civilian groups. Also this result is consistent with the reviews by Andrews et al (16) and Smid et al (17) , but it has not been reported earlier that rescue workers and other professionals apparently share a higher proportion of delayed-onset PTSD with military men. The prevalence and even the existence of delayedonset PTSD has been much discussed -partly because of different definitions of PTSD (16) . According to Andrews et al, delayed-onset PTSD is rare in the absence of sub-threshold symptoms during the initial months after the traumatic event but rather frequent if some PTSD symptoms were present (16) . If so, delayedonset PTSD is best regarded as an exacerbation or progression of subclinical PTSD. Findings in our review do not provide unequivocal support for this statement. Delayed-onset PTSD was preceded by subsyndromal symptoms in >90% of cases in six studies (18, 19, 28, 37, 48, 53) , but two recent large studies indicate more frequent occurrence of PTSD without prior symptoms (9, 39) . However, sub-threshold PTSD in the UK study was defined by a PCL score of 40-49 on a scale from 17-85 (10) . Obviously a lower cut-off level would result in fewer cases of delayed-onset PTSD without prior symptoms. Moreover, the study by O'Donnell included social impairment in the criteria for sub-syndromal PTSD. Thus the reporting of delayed-onset PTSD without preceding symptoms in these studies may be related to use of more strict criteria for sub-threshold PTSD.
Strengths
Our review benefits from a large number of high-quality prospective studies with outcome definitions that adhere to the DSM-III and IV criteria. No studies applied the slightly different ICD criteria. The prospective data collection entirely excludes bias introduced by retrospective recall of symptom onset. This is important because recall of earlier symptoms seems to be poor. For example, the majority of survivors of a mass shooting episode, who recovered from PTSD diagnosed 1-2 months after the shooting, did not recall PTSD symptoms one year later (37) .
Limitations
Since studies were heterogeneous with respect to PTSD occurrence, we choose to report delayed-onset PTSD as a proportion of the overall prevalence of PTSD as suggested by others (17) . In spite of this standardized measure of delayed-onset PTSD occurrence, the variation between and within subgroups defined by type of traumatic event was high. Characteristics related to study methodology (such as timing of surveys, length of followup, and diagnostic tools) do not seem to be important while demographic factors and type of populations do.
Attrition is a concern in follow-up studies. A Dutch longitudinal study of a large group of fire-disaster survivors with follow-up 14 years after the disaster did not indicate differences among responders and nonresponders with respect to the severity of the disaster experience, but Dutch survivors with mental health problems were less likely to participate in follow-up surveys while the opposite was found among immigrants (65). Furthermore, soldiers with sub-threshold PTSD symptoms may be less likely to deploy in new missions (66) , which may bias studies that only include participants deployed several times (9) . Thus healthrelated selective attrition seems likely.
Since only few studies performed an assessment at exactly six months after the traumatic event, this approach is associated with less accurate information on the timing of onset with potential inflation of prevalence rates. Similarly, the prevalence of delayed-onset PTSD recorded in the ten studies with baseline examination after nine months or more may be deflated to the extent a time-limited first episode PTSD had subsided before the baseline examination. In such cases, the apparent delayed-onset PTSD represents retriggering of a disorder with early onset. However, rates of delayed-onset PTSD were not lower in the ten studies with baseline examination after six months.
Unspecific PTSD symptoms such as insomnia, anxiety, and restlessness are common and may be present in the population before the traumatic event. Often used diagnostic tools such as the symptom checklist do not take this into account, which results in inflated estimates of PTSD occurrence.
Causal inference
The studies reviewed in this paper do not provide unequivocal evidence that disasters and other traumatic events are causally linked to delayed psychiatric morbidity including PTSD. This is because all studies are observational without appropriate reference groups of unexposed persons raising concern about biased results due to contextual factors. It has been shown that the aim and setting of a study may strongly influence the reporting and attribution of subjective symptoms (67) and descriptive studies of PTSD inherently point to the assumed causes. As early as 1983, LaGuardia et al (68) raised concern that studies reporting high rates of post-war delayed-onset stress disorders among Vietnam veterans might reflect the researchers' predisposition towards pathological interpretation and use of questionnaires biased in a direction suggesting maladjustment. In an experimental study of 38 randomly selected veterans, they showed that priming (biasing of the response profile of an individual to favor one direction of responding over another) by a positive, neutral, or negative introductory text, respectively, significantly influenced the subsequent questionnaire responses. They concluded that uncontrolled studies of veterans with focus on symptoms and maladjustment were methodologically flawed by selection and expectation bias (68) .
Although inflated estimates of delayed-onset PTSD occurrence in descriptive and uncontrolled studies with focus on pathology seem inevitable (69) (70) (71) , there are also arguments supporting causal links between traumatic events and occurrence of delayed-onset PTSD. First, longitudinal studies of PTSD symptom trajectories following traumatic events provide evidence of time links between exposure and development of symptoms (15) . Slow development of symptoms following a severe psychological trauma seems more reliably related to the trauma than symptoms that develop after a long period without any symptoms. Second, some studies show an exposure-response relationship with higher risk for delayed-onset PTSD among persons with more severe traumatic exposure (9, 18, 43) . Third, in one study of military personnel, sociodemographic and health changes during the follow-up period (such as leaving the army or divorce) did not predict development of delayed-onset PTSD and thus are not competing or alternative risk factors (9) . However, the statistical power to evaluate the latter was limited and there is a lack of studies that explore competing risk factors during the post-trauma follow-up period.
Professionals versus civilians
It is a notable observation that the proportion of delayedonset PTSD cases was almost twice as high among professional groups such as veterans, firefighters, rescue workers, utility workers, and police compared to civilians exposed to traumatic events. And some data indicate that military personnel are at higher risk of developing PTSD after a latent period with few symptoms than persons in other settings (72) . Soldiers and other hierarchical professional groups may be reluctant to report symptoms until they become severe because of their fears of a negative impact on career and/or negative responses from their peers (72) . Economic compensation systems and a need for a medical diagnosis to be granted sickness absence or social disability benefits may also influence reporting of symptoms (9) . On the contrary, it is fully accepted that citizens react with fear and horror when involved in traumatic events. For the same reason professionals with early-onset symptoms might be less likely to participate in surveys. Thus, reporting and selection bias may in part explain delayed-onset PTSD without apparent initial symptoms in professional groups.
Concluding remarks
Descriptive follow-up data indicate that PTSD may manifest itself >6 months after a traumatic event, most often with sub-threshold PTSD symptoms bridging the traumatic event and disorder onset. The proportion of delayed-onset PTSD seems substantially higher among military personnel and other professionals. The unspecificity of some PTSD symptoms, the uncontrolled design of the majority of studies, and the likely impact on reporting of contextual factors such as media attention, study setting, objectives, and recruitment procedures calls for a cautious interpretation of causal relationships.
